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[57] ABSTRACT 

A belt tensioner for safety belt arrangements in motor 
vehicles has a holder (11) on which are provided a belt 
winding reel (12) with a safety belt (13) coiled thereon. a 
blocking arrangement and an additional drive (15) con 
nected via clutch (20) to the belt winding reel (12). The 
additional drive (15) contains a pressure source (16) which 
abruptly builds up a high pressure in a pressure chamber on 
being triggered and also contains a torque generating device 
(18) acted on by the pressure in the pressure chamber (17) 
and a drive shaft (19) connected to the latter. The drive shaft 
(19) is rotationally ?xedly connectable to the belt winding 
reel (12) via the clutch (20). The torque generating device 
(18) includes a ?exible draw band (21) which is secured at 
one end at a ?rst mounting point (25) to the periphery of the 
drive shaft (19) or to the drive reel (22) concentrically 
mounted thereon and is partially wound onto the drive shaft 
(19), or onto the drive reel (22) and is secured at the other 
end, at a second mounting point (26) to the peripheral wall 
(30) of a band running chamber (23) within a housing (24). 
Pressure applied to the draw band causes belt tensioning 
movement of the drive shaft (19) or drive reel (22). 

Germany . 

Germany . 
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6 Claims, 15 Drawing Sheets 
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Fig. 5a 
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BELT TENSIONER FOR SAFETY BELTS 
FOR MOTOR VEHICLES 

This is a division. of application Ser. No. 081381.777. 
?led Feb. 1, 1995. now US. Pat. No. 5,553,803. 

The invention relates to a belt tensioner for safety belt 
arrangements in motor vehicles having a holder which is to 
be secured to the vehicle chassis and on the holder a belt 
winding reel with a safety belt wound thereon. a retraction 
spring arrangement by means of which the safety belt is 
continuously and lightly so pretensioned in the retraction 
direction that it only lies loosely on the vehicle occupant 
secured by it, a blocking arrangement. in particular between 
the belt winding reel and the holder of the vehicle chassis 
which blocks the safety belt against being pulled out if 
suddenly pulled. and/or in the event of an acceleration 
resulting from an accident. and an additional drive con 
nected to the belt winding reel via a clutch. wherein the 
additional drive is normally separated drivewise from the 
belt winding reel by the disengaged clutch. but is abruptly 
activated in the event of an acceleration resulting from an 
accident and is rotationally ?xedly coupled with the belt 
winding reel via the then engaged clutch in order. before the 
vehicle occupant falls into the safety belt. to wind up such 
a length of the safety belt that the safety belt lies tightly on 
the vehicle occupant, with the additional drive (15) prefer 
ably having a pressure source. in particular a pyrotechnical 
pressure source. which can be triggered or ignited by the 
accident dependent response of an acceleration sensor and 
which. on being triggered. abruptly builds up a high pressure 
in a pressure chamber. a torque generating device which is 
energised by the pressure in the pressure chamber and a 
drive shaft connected to the torque generating device which 
can be rotationally ?xedly connected with the belt winding 
reel via the clutch. 
A torque generating device for belt tensioners is already 

known from the German laying open print 25 05 626 which 
is equipped with a drive wall which extends radially 
between the drive reel and the peripheral wall of the housing 
and which, together with a sealing wall which extends 
radially inwardly from the housing to the drive reel, forms 
a pressln'e space in which a drive pressure can be built up by 
a pyrotechnical charge, with the drive pressure acting on the 
drive wall which is connectable with the drive reel and 
which thereby sets the drive reel rotating. 

Problematic with this known torque generating device is 
the fact that the largest angle through which the drive reel 
can move through is somewhat smaller than 360° because 
the drive wall strikes against the sealing wall after somewhat 
less than one revolution of the drive reel. Moreover, the 
drive wall must be radially displaceably arranged because it 
must cooperate with a drive shaft which is expensive to 
manufacture and is provided with a toothed arrangement at 
its periphery. The manufacture of the known torque gener 
ating device is thus complex and expensive and, moreover, 
not su?iciently operationally reliable. 

The dimensioning of the individual components should 
generally be such that a minimum tensioning length of the 
belt of 140 mm is achieved. Preferably a certain additional 
draw in length should however be available so that the belt 
can be drawn in or tensioned by the belt tensioner, for 
example by a maximum of 205 mm. This is not possible with 
the known belt tensioner. 

After the tensioning the pressure which is generated by 
the pyrotechnical charge for only a short period of time 
generally drops off whereupon the tensioning of the belt 
brought about by the vehicle occupant falling into the belt 
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2 
triggers the blocking device and the vehicle occupant is 
reliably held by the now tensioned belt. 

The object of the present invention is to provide a belt 
tensioner of the initially named kind in which the drive shaft 
or the drive reel. as a result of suitable dimensioning. can 
also be rotated through more than 360° in the event of 
triggering of the pressure source as a result of an accelera 
tion of the vehicle caused by an accident. 
A further object of the invention is to provide a torque 

generating device for a belt tensioner which can be manu 
factured with little cost and complexity and which is nev 
ertheless extremely reliable in operation. 
A further object of the invention is to provide a torque 

generating device for a belt tensioner which. in dependence 
on the angle of rotation of the drive shaft. makes a desired 
change of the drive torque possible, without the drive 
pressure being changed. 

In order to satisfy this object the present invention 
provides that the torque generating device has at least one 
?exible tension band which in particular consists of spring 
steel and which is secured at one end at a ?rst mounting 
point to the periphery of the drive shaft. or to the drive reel 
which is concentrically mounted thereon. and is partially 
wound onto the drive shaft. or onto the drive reel, and is 
secured at the other end at a second mounting point to the 
peripheral wall of a band running chamber which is arranged 
within a housing around the drive shaft. or around the drive 
reel and has a width corresponding to the width of the draw 
band in such a way that the draw band extends through the 
band running chamber while subdividing the band running 
chamber into two partial chambers sealed off relative to one 
another; and in that the partial chamber which on being 
subjected to pressure brings about an unwinding of the 
tension band from the rotating drive shaft or drive reel is 
connected to the pressure space and with the other partial 
space is preferably vented; and in that, for the pressure-wise 
decoupling of the partial chambers, at least one sealing wall 
is provided which extends between the housing and the 
periphery of the ?exible draw band which is wound onto the 
drive shaft. or onto the drive reel concentrically mounted 
thereon. 

In this manner the entire free-hanging length of the draw 
band extending between the drive shaft of the drive reel and 
the peripheral wall is available for the action of pressure and 
thus for the generation of force. By suitable choice of the 
diameter of the drive shaft or the drive reel and the sur 
rounding housing the reel or drive shaft can turn through a 
substantially larger angle than 360° on triggering of the 
torque generating device. 

In accordance with a ?rst advantageous embodiment 
provision can be made that the ?exible draw band reverses 
its direction of curvature after lifting away from the drive 
shaft or the drive reel and contacts the peripheral wall of the 
housing with this revm'sed direction of curvature. 

It is however particularly preferred. when the ?exible 
draw band extends through the band running chamber up to 
its peripheral wall with the same sense of curvature as it has 
as a result of being wound onto the drive shaft or onto the 
drive reel. 

This embodiment brings the advantage that the area of 
the ?exible draw band which is acted on by the pressure 
from the pressure chamber is substantially enlarged since the 
explosion pressure lifts the ?rst band layer on the drive shaft 
or drive reel up to the sealing wall and thus acts on the draw 
hand up to this point, so that with the same explosion 
pressure a substantially largm‘ area of the draw band is acted 
on and thus the correspondingly larger tension force is 
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transmitted to the ?exible draw band. The wall surface 
enlargement corresponds. with only one partial chamber 
pair. essentially to the entire drive shaft or drive reel 
periphery and with several partial chamber pairs essentially 
to that part of the drive shaft or drive reel periphery which 
extends between the adjoining sealing walls. Thus. practi 
cally the entire band area is available for the action of 
pressure from the position where the ?exible draw band lifts 
off from the peripheral wall up to the sealing lip of the 
sealing wall. The invention can already be advantageously 
used with only a single ?exible draw band. 
A particularly preferred embodiment is characterised in 

that the sealing wall or walls has or have a sealing lip facing 
the outer surface of the coiled up draw band and so extends 
or extend relative to the housing. and is or are so ?exibly or 
hingedly designed or arranged. that the pressure in the 
associated pressure chamber sealingly presses the sealing lip 
against the outer surface of the coiled up tension band. In 
this way the sealing wall and in particular the sealing lip are 
pressed by the pressure in the associated pressure chamber 
against the outer periphery of the draw band wound onto the 
drive shaft or drive reel and thus a pressure dependent. i.e. 
particularly effective pressure action is produced. The 
greater the explosion pressure the better is the seal. 

It is already known (EP 0 581 288 A1) that with such belt 
tensioners a clutch is arranged between the additional drive 
and the belt winding reel which is normally disengaged and 
which is ?rst engaged directly prior to the additional drive 
becoming active in the case of an accelm'ation brought about 
by an accident. A clutch of this kind is also represented by 
the radially displaceable drive wall of the abovementioned 
DE-OS 25 05 626. 
A further object of the invention is to make available a 

particularly advantageous design of a clutch of this kind 
which can be used in particular in connection with the torque 
generating device of the present invention which has one or 
more draw bands. 

In order to satisfy this object the invention provides that 
the clutch can be engaged by the pressure generated by the 
triggering of the pressure source and the additional drive is 
separated from the pressure source by a valve arrangement 
until the clutch has engaged. 

For this arrangement it is particularly advantageous if the 
clutch has a ?rst clutch part. in particular a clutch disk which 
is rotationally ?xedly connected with the additional drive or 
with the torque generating device, and a second clutch part, 
in particular a counter-disk which is rotationally ?xedly 
connected to the belt winding reel and is preferably formed 
by the one end guide disk of the belt winding reel. In this 
arrangement provision is in particular made that the ?rst 
coupling part is at least partially axially displaceable in order 
to be able to engage with the counter-disk; and that the ?rst 
clutch part can be brought into engagement with the second 
clutch part by a spring force but is held against the spring 
force until triggered. 

It is particularly preferred for the ?rst clutch part to be a 
clutch disk which is biased by a spring force towards the 
counter-disk; for the clutch disk to be preferably held at its 
outer periphery by a bayonet closure connection in a disen 
gaged position against spring force; and for the bayonet 
closure to be releasable by relative rotation of the clutch 
housing and of the clutch disk. In particular it is furthermore 
expedient if the coupling disk is itself of resilient design and 
consists in particular of spring sheet steel and is stressed in 
the normal state between its center and its outer periphery to 
an essentially conical shape in such a way that the clutch is 
disengaged and if. on cancelling the stressing. for example 
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4 
through the release of the bayonet closure. the coupling disk 
is returned to its normal position. in particular to its planar 
normal position in particular as a result of rotation of the 
bayonet connection. and thereby enables the engagement for 
the clutch to engage. 
A particularly preferred embodiment provides that the 

clutch has a slider which is displaceable by the pressure of 
the pressure source and which brings about the engagement 
of the clutch on displacement by the pressure of the pressure 
source. 

In particular provision should be made that the slider has 
a piston region acted on by the pressure of the pressure 
source and. at the side remote from the pressure actuation. 
a preferably thinner actuating rod which cooperates via an 
abutment projecting laterally sideways from it with a 
counter-abutment provided at the periphery of the coupling 
disk in such a way that on advancing the actuating rod in the 
case of pressure loading of the piston region the clutch disk 
is turned through such an angle that it is rotated out of the 
disengaged blocking position into a position in which the 
spring force can bring the clutch disk into engagement with 
the counter-disk. in particular with the guide disk of the belt 
winding reel. 

It is of particular advantage when. in a ?rst stage of the 
rotary movement of the clutch disk brought about by the 
slider. the holding noses released from the counter-noses on 
the clutch housing at the periphery of the clutch disk and. in 
a second stage of the rotary movement—in so far as the 
engagement noses have. in the ?rst stage. not yet entered 
into engagement with the engagement cut~outs—the clutch 
disk is turned further by the advanced slider until the 
engagement cut-outs of the clutch disk have come axially 
into alignment with the engagement noses of the counter 
disk. whereupon the resilient clutch disk snaps over the 
engagement noses. 

The concept of the invention of this further embodiment 
is thus to be seen in that. by suitable guidance of the pressure 
gases which are made available from a pressure source. 
these can ?rst be used to engage the clutch and only 
subsequently to actuate the additional drive. 

It is important that on rotation of the clutch disk for the 
engagement of the clutch relative to the drive shaft. or to the 
drive reel of the torque generating device, an adequate 
clearance is available so that the clutch disk can rotate 
without transferring a torque to the drive shaft or to the drive 
reel, until the engagement of the clutch has taken place. 

In order to ensure this. provision is made. in accordance 
with the invention, that a peripheral clearance is present 
between the drive shaft. or the drive reel. and the clutch disk. 
such that. on rotation of the clutch disk contrary to the belt 
retraction direction, the bayonet closure is ?rst opened and 
then a further rotation of the clutch disk is possible until the 
engagement cut-outs snap over the engagement noses. in so 
far as this alignment was not already present on opening of 
the bayonet closure. 

The invention will now be described in the following by 
way of example only and with reference to the drawings in 
which are shown: 

FIG. 1 a ?rst embodiment of a belt tensioner which 
operates with an ignitable pyrotechnical charge as seen in a 
perspective exploded illustration. 

FIG. 2 a somewhat enlarged perspective illustration of 
the same embodiment of a belt tensioner in the assembled 
state as seen in perspective view from the opposite side to 
that in FIG. 1. 

FIG. 3 a perspective view of the same article seen more 
from the side of the additional drive in which. however. for 
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the purpose of illustration. the one end face cover of the band 
running space and the retraction spring arrangement have 
been omitted. with the view being shown in the initial 
position directly after the start of ignition of the pyrotech 
nical charge. 

FIG. 4 a corresponding view to that of FIG. 3 but (lining 
a belt tensioning process which is already underway. 

FIG. 5 an end view of a further preferred embodiment of 
a housing of a belt tensioner containing a band running space 
with the end cover removed, 

FIG. 5a an enlarged section from FIG. 5 with another 
embodiment of the releasable mounting of the sealing walls 
to the housing. 

FIG. 6 a section on the line VI—V'I in FIG. 5, 
FIG. 7 an enlarged end view of a section of a preferred 

embodiment of the drive reel of a belt tensioner in accor 
dance with the invention in the region of the draw band 
mounting point. 

FIG. 8 an enlarged section of the end region of a draw 
band provided with a spring tongue for mounting in a 
peripheral recess of the drive reel of FIG. 7. 

FIG. 9 a perspective view of the belt tensioner of the 
invention analogous to FIGS. 3 and 4 but with the additional 
drive apart from the drive shaft and the drive reel being 
omitted in addition to the retraction spring arrangement. 
whereby the interior of the clutch can be recognised. with 
the clutch being shown in the normal disengaged state. 

FIG. 10 an axial view of a similar embodiment of the 
clutch and of the drive means provided for it as likewise seen 
in the disengaged position of the clutch. 

FIG. 11 a similar perspective view to that of FIG. 9 but 
during the engagement procedure of the clutch. 

FIG. 12 a partial longitudinal section of the embodiment 
of FIG. 10 but with the belt winding reel being additionally 
shown. 

‘FIG. 13 an end view of the subject of FIG. 12 with the 
additional drive removed, but with the clutch of this embodi 
ments also being illustrated during the engagement 
procedure. and indeed shortly before the release of the 
resilient clutch disk, 

FIG. 13¢: a section on the line XllIa—X[lIa in FIG. 13. 
FIG. 14 a similar perspective view to that of FIGS. 9 and 

11. but with the clutch being shown in the fully engaged state 
and the valve arrangement in the change-over position for 
actuation of the torque generating device, 

FIG. 15 is a partial longitudinal section analogous to that 
of FIG. 12 but with the clutch disk being reproduced in the 
fully engaged state. 

FIG. 16 an end view of the clutch of FIG. 15, 
FIG. 17 a schematic sectional view of an additional drive 

in accordance with the invention analogous to FIG. 5 but 
with only a ?exible draw band. 

FIG. 18 a schematic sectional view analogous to FIG. 17 
of an embodiment of the present invention with two ?exible 
draw bands. 

FIG. 19 a perspective view of a particularly simple 
embodiment of a torque generating device for a belt ten 
sioner in accordance with the invention. with only one 
oppositely curved draw band and with the cover removed. 
and 

FIG. 20 a similar perspective view of that of FIG. 19 but 
with a sealing element being mounted in the region of 
curvature of the “through-handing” draw band. 

In accordance with FIGS. 1 and 2 a belt tensioner has a 
holder 11 which is for example to be mounted in the ?oor 
region of a passenger compartment to the vehicle chassis 40. 
A belt winding reel 12 is rotatably mounted on the holder 11 
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6 
about a central axis 38 and a safety belt 13 is wound onto the 
belt reel 12. The safety belt extends in the manner shown 
only in broken lines in the FIG. 1 via a belt lock 39 and for 
example a wire cable 13‘ to another side of the vehicle 
chassis 40 with the safety belt 13 normally being in contact 
with the non-illustrated body of a vehicle occupant. 
Furthermore, FIG. 1 indicates in chain-dotted lines at the top 
right that the safety belt 13 can also be an element of a three 
point belt arrangement. 

At the one end face of the belt winding reel 12 there is 
located a customary retraction spring arrangement 14 in 
which a non-illustrated retraction spring is provided which 
exerts a light belt draw-in torque on the belt winding reel 12 
so that the safety belt which has been pulled out and put on 
by the vehicle occupant rolls up onto the belt winding reel 
12 to such an extent that it loosely contacts the body of the 
vehicle occupant. 

Furthermore. a customary but not illustrated belt pull-out 
blocking mechanism is in particular provided between the 
holder 11 and belt winding reel 12 and becomes active with 
sudden pull on the safety belt 13 or during accelerations 
caused by an accident and ?xes the belt winding reel in the 
then prevailing pulled out or drawn in position so that 
pulling out of the safety belt 13 is prevented. 

The retraction spring arrangement can also be provided 
at the end face of the belt winding reel 12 or at the holder 
11 having the reference numeral 14‘ in FIGS. 1 and 2. For 
this purpose an inner shaft 41 in FIG. 1 must extend 
rotatably through a corresponding central bore of an addi 
tional drive 15 and a clutch 20 which have yet to be 
described in detail in the following. The arrangement of the 
retraction spring arrangement at 14' has the advantage that 
both the normal drive of the belt winding reel 12 and also the 
additional drive of the belt running reel 12 take place from 
the same end face. 

In accordance with FIGS. 1 and 2 an additional drive 15 
and a clutch 20 are arranged between the retraction spring 
arrangement preferably arranged at 14’ and the holder 11 or 
the belt winding reel 12 and will be described in the 
following in detail with reference to FIGS. 2 to 8. 

As seen in FIGS. 1 and 3 the additional drive 15 as a 
drive shaft 19 coaxial to the axis of rotation 38 of the belt 
winding reel 12 on which a drive reel 22 is concentrically 
and rotationally ?xedly secured. In the view of FIGS. 1 and 
3 two draw bands 21 of spring steel sheet of approximately 
0.2 mm thickness are wound onto the drive reel 22 above 
one another in the counts-clockwise sense and are rotation~ 
ally ?xedly secured to the drive reel 22 at mounting points 
25 on the periphery of the latter. 

In the starting position shown in FIGS. 1 and 3 there are 
in each case three to four layers of each draw band 21 wound 
onto the drive wheel 22. Thereafter each draw band 21 
extends in arcuate manner through a respective one of the 
two band running chambers 23 which surround the drive reel 
22, to a respective mounting point 26 at the peripheral wall 
30 of the housing surrounding the band running chambers. 

The arcuately shaped part of the draw bands 21 lies with 
its concave surface in the starting position of the belt 
tensioner shown in FIG. 3 against sealing walls 29 which are 
of curved shape in the radial direction, are formed in one 
piece with the housing 24 and extend in scythe-like manner 
essentially radially inwardly to the layers of the draw bands 
21 wound onto the drive reel 22. There they form a tapered 
sealing lip 31 which ensures a sealed connection to the 
wound on draw bands 21. 

In the region of the sealing lips 31 bar-like sealing 
elements 32 are arranged between each sealing wall 29 and 
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the draw band 21 lying thereon and extend over the entire 
depth of the band running chambers 23 which have essen 
tially planar end walls 51. 52. Whereas the planar end wall 
51 which has the one central throughbore 67 and is posi 
tioned adjacent to the belt winding reel 12 forms a ?xed 
component of the housing of the torque generating device 18 
in the same way as the peripheral wall 30. the axially 
oppositely disposed end wall 52 of FIG. 1 is located on a lid 
53 which can be mounted on the open side of the housing 24 
and can also be secured to it. The lid 53 has a central bore 
54 for the passage of the inner shaft 41 to the retraction 
spring arrangement 14'. 

The width of the draw bands 21 is so large that they 
sealingly and slidingly contact the end walls 51. 52 and thus 
subdivide the band running chambers 23 into two partial 
chambers 23'. 23" sealed relative to one another via the draw 
bands 21. 

Branch lines 27 and 28 which respectively emerge from 
a common pressure chamber 17 energisable from a pressure 
source 16 open at the convex side of the sealing walls 29 in 
the region of the roots of the sealing walls 29 located at the 
peripheral wall 30. The pressure source 16 is connected via 
a control line 42 indicated in broken lines in FIG. 3 to an 
acceleration sensor 43 which is likewise only indicated in 
broken lines and which. in the case of a vehicle acceleration 
brought about by an accident. ignites a pyrotechnical charge 
in the pressure source 16 so that a pressure can be abruptly 
built up in the pressure chamber 17. Vent openings 37 which 
lead to the surrounding atmosphere are provided at the 
concave side of the sealing walls 29 and prevent an exces 
sive pressure build up in the partial chambers 23" on 
triggering of the additional drive. 

The branch lines 27. 28 open at the band running 
chambers 23 in such a way that they can exert pressure on 
the draw bands 21 which extend at the periphery of the band 
running chambers 23 transversely over the openings of the 
branch lines 27. 28. 

Through the described arrangement a torque generating 
device 18 is formed which. on triggering of the pyrotech 
nical charge 16. drives the drive shaft 19. which is made 
hollow to receive the inner shaft 41. in the belt winding 
direction as will be explained further below in detail in the 
description of the manner of operation. 
A clutch 20 which is described in the following with 

reference to FIGS. 1 and 9 to 16 is provided between the 
additional drive 15 with the torque generating device 18 and 
the belt winding reel 12 and is normally disengaged in order 
to ensure an unhindered interplay between the retraction 
spring arrangement 14‘ and the belt winding reel 12 via the 
inner shaft 41. Only when an accident dependent accelera 
lion occurs and the torque generating device 18 is intended 
to abruptly tension the belt 13 must the clutch 20 engage in 
order to be able to transfer the torque to the belt winding reel 
12. 

In accordance with FIGS. 1, 9 and 10 the drive reel 22 is 
provided at its side axially remote from the torque generat 
ing device 18 with axially (FIG. 9) or radially (FIG. 10) 
projecting noses or wedge cams 55 which engage in periph 
eral slots 56 of complementary shape at the outer margin of 
the central bore 71 of a clutch disk 44 in such a way that in 
the peripheral direction a certain clearance admittedly exists 
between the noses 55 and the boundaries of the peripheral 
slots 56 but such that the drive reel 22 causes the clutch disk 
44 to execute a rotary movement with it after overcoming 
this clearance. 

At its outer periphery the clutch disk 44 has radially 
outwardly projecting holding noses or retaining cams 50 
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8 
distributed around its periphery in accordance with FIGS. 1. 
9 and 10 which engage in accordance with FIGS. 10 and 12 
behind counterjnoses or earns 57 which project radially 
inwardly from the clutch housing 58 into the receiving 
cavity 60 for the clutch disk 44 in such a way that clutch disk 
44 which is pushed forwards in the direction of the belt 
winding reel 12 by the end face of the drive reel 22. or of an 
intermediate piece secured to it. is initially held radially 
outwardly against such an axial displacement. The clutch 
disk 44. which is made of resilient material. in particular of 
spring steel. is thereby conically resiliently deformed in 
accordance with FIGS. 12 and 13. 

In accordance with the FIGS. 1. 9. 10 and 12 the clutch 
disk has engagement cut-outs 45 which are uniformly dis 
tributed around the periphery in its radially outer region but 
radially inwardly of the retaining noses 50. Engagement 
projections or earns 46 which project axially at the end 
guidance disk of the belt winding reel 12 which axially faces 
the torque generating device 18 are associated with these 
engagement cut-outs 45 but are however out of engagement 
with the engagement cut-outs 45 (FIG. 12) in the position of 
the clutch disk 44 in which its retaining noses 50 engage 
behind the counter noses 57. 

As a result of the described arrangement the clutch disk 
44 is normally in the disengaged position which can be seen 
from FIG. 12 so that the belt winding reel 12 can rotate 
freely unhindered by the drive reel 22 and only cooperates 
with the retraction spring arrangement 14' via the inner shaft 
41 which extends through the bores 67. 71 and 72. 

In order to engage the clutch a displacement cut-out 49 
is arranged in FIGS. 1. 9 and 16 alongside the clutch disk 44 
in the clutch housing 58 and extends substantially tangen 
tially to the clutch disk 44. In the displacement cut-out 49 
there is provided a slider 48 which likewise extends tangen 
tially and which is displaceable tangentially to the clutch 
disk 44 in the displacement cut-out 49. 

The slider 48 has an actuating rod 48" at the top and an 
enlarged piston region 48' with a valve wall 59 which can be 
broken off at the bottom. Beneath the lower end face of the 
piston region 48' there is located the pyrotechnical charge 
16. A pressure channel 61 branches off from the displace 
ment cut-out 49 in the direction of the torque generating 
device 18 (FIG. 12) and stands in ?ow connection with the 
pressure chamber 17. 

With the slider 48 (FIGS. 9. 10 located in the starting 
position) the piston region 48' blocks the connection 
between the pyrotechnical charge 16 and the pressure chan 
nel 61. 

In the upper region radially opposite to the clutch disk 44 
the actuating rod 48" of the slider 48 has an abutment 62 
which projects in the direction towards the clutch disk 44 
and engages with a counter-abutment 63 provided there in 
accordance with FIGS. 9 and 10 in such a way that with a 
displacement of the slider 48 towards the top the clutch disk 
44 is rotated in the clockwise sense. 

The pyrotechnical charge 16 which is generally of cylin 
drical shape can. in accordance with FIGS. 1 to 4 and 9. be 
arranged at the side of the clutch 20 confronting the belt 
winding reel 12 parallel to and beneath the belt winding reel 
12 or however. in accordance with FIG. 10. in an axial 
extension of the displacement cut~out 49 beneath the clutch 
20. It is only important that on triggering the pyrotechnical 
charge 16 it is ?rst only the slider 48 and then. aftm' the 
engagement of the clutch 20. also the torque generating 
device 18 which is energised with pressure. 

The manner of operation of the described belt tensioner 
is as follows: 












